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Numerical Simulation the Flow Field of Expendable Current Profiler
Probe

CHEN Wenyi', ZHANG Rui', LIU Ning?, ZHANG Manman', TAO Jinliang'

1. Department of Process Equipment and Control Engineering, Hebei University of Technology, Tianjin 300130, China
2. National Ocean Technology Center, Tianjin 300112, China

Abstract In order to study the flow field of the Expendable Current Profiler (XCP) probe, based on the 3D Navier—Stokes equations for
viscous unsteady incompressible flow, two— equation turbulence models are applied, the interaction flow field over the XCP probe is
numerically simulated by implicit finite volume methods. The motion characteristics of the XCP probe are analyzed based on the flow field,
especially, the flow field at the probe’s tail and head. The simulated results show that the flow field is symmetrical, and the flow separation
does not occur around the XCP probe. The laminar boundary layer is transformed into the turbulent boundary layer, which appears in the
front—end 10cm of XCP probe. The head of the probe’s arc design plays a very important role in the rapid and steady falling. The probe’s
tail has no advantage for fast falling, but contributes in keeping the vertical falling stance. These results verify the feasibility and
effectiveness of this numerical analysis method and also provide a guidance for the optimization design of similar probes.
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Fig. 1 Configuration of XCP probe
1.2

Navier—Stokes

Du o 0y Ly,

o P o T3
pB—?:pY—%yL+;— %ﬁuv%
p%—’f =pZ—%ZL+;— %ﬁuv%
,0=%+%+%=0,V 0
S, W I3 (x,y,2)

XCP

eview
S & ke
Y ’Z Y 5 o
) ) k—e M o
Simple ,
2
, 2.1
XCP 2 o ,
XCP , 10 .10
, s 1.5 1.4
° @, s 112x10°
2.2
) R outflow, s
Reorder i,
(b)
2 XCP
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Fig. 3 Velocity vectors of axial cross—sections under different velocities
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Fig. 5 Turbulence intensity of XCP probe’s head
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Fig. 4 Velocity distribution of XCP probe’s head (unit: m/s)
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